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STAMPING OUT ANTHRAX IN USPS FACILI-
TIES: TECHNOLOGIES AND PROTOCOLS FOR
BIOAGENT DETECTION

MONDAY, MAY 19, 2003

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON NATIONAL SECURITY, EMERGING
THREATS AND INTERNATIONAL RELATIONS,
COMMITTEE ON GOVERNMENT REFORM,
Washington, DC.

The subcommittee met, pursuant to notice, at 1 p.m., in room
2247, Rayburn House Office Building, Hon. Christopher Shays
(chairman of the subcommittee) presiding.

Present: Representatives Janklow, Kucinich, Linda Sanchez of
California, Ruppersberger, and DeLauro.

Staff present: Lawrence Halloran, staff director and counsel; R.
Nicholas Palarino, PhD, senior policy advisor; Kristine McElroy,
professional staff member; Robert A. Briggs, clerk; dJoseph
McGowen, detailee; David Rapallo, minority counsel; Denise Wil-
son, minority professional staff member; and Jean Gosa, minority
assistant clerk.

Mr. SHAYS. Good afternoon. A quorum being present the Sub-
committee on National Security, Emerging Threats and Inter-
national Relations hearing entitled, “Stamping Out Anthrax in
Postal Facilities, the Technologies and Protocols for Bioagent De-
tection,” is called to order.

Whether the mail-borne anthrax attacks of 2001 were of domes-
tic or foreign origin remains a mystery. The investigation, to date,
has not discovered who forever transformed once innocent letters
and packages into ubiquitous vectors of disease. So the lessons
learned from these tragic events remain our best defense against
further attempts to contaminate the mail stream and other public
spaces with deadly spores.

There was much to learn. Once it became clear the envelopes
sent to Senators Leahy and Daschle had left a deadly trail of ex-
traordinarily virulent statically volatile anthrax, established as-
sumptions about the ancient pathogen had to be discarded. The ac-
cepted lethal dose of 8,000 to 10,000 air borne germs, derived main-
ly from animal data, had to be revised drastically downward. Per-
haps to just a single spore. Sampling and testing protocols proved
insensitive to finely engineered material easily reaerosolized.

It is those sampling and testing protocols we examine today. The
search for anthrax at the Wallingford, CT, postal facility offers an
instructive case study, a cautionary tale on the need to maintain
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a1 more aggressive approach to novel health hazards in the work-
place.

Last month the General Accounting Office released a report criti-
cal of Postal Service communications to employees during the an-
thrax crisis. Confusing communications stemmed, in part, from
what has been generously characterized as an evolving system of
environmental sampling. In truth, it only evolved from a compla-
cent, almost symbolic program to disprove the presence of anthrax
to an appropriately aggressive effort to find spores because Mrs.
Ottili Lundgren died.

Obviously, several negative factors at Wallingford provided no re-
liable evidence the facility was free of potentially deadly anthrax.
Jurisdictional jealousies, false economies and some scientific hubris
artificially limited the quantity and quality of sampling and test-
ing. Facing a wholly new situation, understandable errors were
made, but too often, and for too long, those mistakes were not
made on the side of excess caution but in the service of unwar-
ranted conclusions about the safety of contaminated facilities.

When a finding of negative does not mean zero and just a few
spores can be as deadly as a million, sampling must be widespread
and aggressive. Testing must yield sufficiently detailed information
to allow health officials and the public to make sound decisions
about the prophylactic treatments and site decontamination.

Despite the hard-learned lessons of Brentwood, the Hart Build-
ing and Wallingford, standardized sampling and testing protocols
are not yet complete. It seems likely a new anthrax outbreak by
mail would trigger another confusing cascade of interagency com-
mittees and inconsistent testing regimens. Until uniform, scientif-
ically validated protocols are in place, we all stand as sentinels like
Ottili Lundgren, human detectors waiting for our immune systems
to sound the alarm.

Our witnesses today will describe current anthrax sampling and
laboratory testing technologies and efforts to apply those tech-
nologies more consistently and forcefully in the future. We appre-
ciate their time and expertise and we look forward to their testi-
mony.

[The prepared statement of Hon. Christopher Shays follows:]
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Whether the mail-borne anthrax attacks of 2001 were of domestic or
forcign origin remains a mystery. The investigation to date has not
discovered who forever transformed once-innocent letters and packages into
ubiquitous vectors of discase. So the lessons learned from those tragic
events remain our best defense against further attempts o contaminate the
ail stream and other public spaces with deadly spores.

There was much to learn. Once it became clear the envelopes sent to
Senators Leahy and Daschle had left a deadly trail of extraordinarily
viralent, statically volatile anthrax, established assumptions about the
ancient pathogen had to be discarded. The accepted lethal dose of eight to
ten thousand airborne germs, derived mainly from animal data, had to he
revised drastically downward — perhaps to just a single spore. Sampling and
testing protocols proved insensitive to finely engineered material casily re-
aerosolized.

It is those sampling and testing protocols we examine today. The
search for anthrax at the Wallingford, Connecticut postal facility offers an
instructive case study, a cautionary tale on the need to maintain a more
aggressive approach to novel health hazards in the workplace.
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Last month, the General Accounting Office released a report critical
of Postal Service communications to employees during the anthrax crisis.
Confusing communications stemmed, in part, from what has been
generously characterized as an “evolving” system of environmental
sampling, In truth, it only evolved from a complacent, almost symbolic
program to disprove the presence of anthrax to an appropriately aggressive
effort to find spores because Mrs. Ottilie Lundgren died.

Obviously, several “negative” findings at Wallingford provided no
reliable evidence the facility was free of potentially deadly anthrax.
Jurisdictional jealousies, false economies and some scientific hubris
artificially limited the quantity and quality of sampling and testing. Facinga
wholly new situation, understandable errors were made. But too often, and
for too long, those mistakes were not made on the side of excess caution but
in the service of unwarranted conclusions about the safety of a contaminated
facility.

When a finding of “negative” does not mean zero, and a few spores
can be as deadly as a million, sampling must be widespread and aggressive.
Testing must yield sufficiently detailed information to allow health officials,
and the public, to make sound decisions about prophylactic treatments and
site decontamination.

Despite the hard-learned lessons of Brentwood, the Hart Building, and
Wallingford, standardized sampling and testing protocols are not yet
complete. It seems likely a new anthrax outbreak by mail would trigger
another confusing cascade of inter-agency commitiees and inconsistent
testing regimens. Until uniform, scientifically validated protocols are in
place, we all stand as sentinels, like Ottilie Lundgren, human detectors
waiting for our immune systems to sound the alarm.

Our witnesses today will describe current anthrax sampling and
laboratory testing technologies, and efforts to apply those technologies more
consistently and forcefully in the future. We appreciate their time and
expertise, and we look forward to their testimony.
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Mr. SHAYS. Governor do you have any statement you'd like to
make.

Mr. JANKLOW. No, sir.

Mr. SHAYS. Now, to get to our panel we have Dr. Keith Rhodes,
Chief Technologist, General Accounting Office, accompanied by Mr.
Bernie Ungar and Dr. Jack Melling as well.

Second, testimony from Dr. Robert G. Hamilton, Director, John
Hopkins, and we have accompanying him Mr. Barry Skolnick.

Third, testimony from Colonel Erik A. Henchal, Commander,
U.S. Army Medical Research Institute of Infectious Diseases, ac-
companied by Dr. George Ludwig.

Gentlemen, if you would stand we’ll swear you in. Anyone else
who might be giving testimony, if you'd stand and raise your right
hands please.

[Witnesses sworn.]

Mr. SHAYS. Note for the record that all the witnesses have re-
sponded in the affirmative.

I ask unanimous consent that all members of the subcommittee
be permitted to place an opening statement in the record, and that
the record remain open for 3 days for that purpose. Without objec-
tion, so ordered.

I ask unanimous consent that all witnesses be permitted to in-
clude their written statements, and without objection, so ordered.

I also, ask unanimous consent that my colleague from Connecti-
cut, Rosa DeLauro, be allowed to participate as a member of the
subcommittee. Without objection, so ordered.

Do you have a statement you’d like to make? If you do, you can.

Ms. DELAURO. If I can, I would thanks. Thank you very have
much, Mr. Chairman. I appreciate your accommodation of my being
here to listen to the testimony today.

As a fellow member of the Connecticut delegation, I know we
share the same concerns with regard to safeguarding our Postal
System so that the American people and our postal workers are
never again really put at risk by biological attacks like the anthrax
attacks that claimed the lives of five people, including Connecticut
resident Ottili Lundgren.

Today’s hearing is an important opportunity to learn what hap-
pened in the fall of 2001 during the anthrax attacks on our Postal
System, and in particular at the Southern Connecticut Processing
and Distribution System in Wallingford, CT, which is in my dis-
trict, and which I have visited several times since the attacks.

Today, we will examine our response to that crisis. In particular,
what went right, what went wrong, and what we can do better if
there is ever a next time. In retrospect, I think we were very lucky
that no Connecticut postal workers died during the attacks that
contaminated mail that passed through the Wallingford facility be-
cause there were several communication breakdowns, and that con-
cerns me greatly.

As others have noted, the Postal Service conducted two tests on
the Wallingford facility following the tragic death of Ms. Lundgren
to investigate whether that facility had any traces of anthrax. The
results of those tests using dry and wet swabs and taken on No-
vember 11 and 21, 2001, respectively, were negative. Tests con-
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ducted by the Centers for Disease Control on November 25 were
also negative.

But as postal workers continued to work at the Wallingford facil-
ity, a more comprehensive test was conducted by the CDC 3 days
after the initial CDC tests using wet wipes and the HEPA vacu-
ums, and those tests came back positive. Further tests, taken by
the CDC and the Postal Service, confirmed those positive results.
Three million anthrax spores were found on mail sorting machines.

So my concern is why did it take so long to detect the contamina-
tion, and why was not more comprehensive testing done following
Ms. Lundgren’s death, especially given that postal workers contin-
ued to work at the facility. One would think that using all the re-
sources available would be an urgent priority.

My other concern relates to the Postal Service’s seeming reti-
cence to make public those later test results that showed that its
workers were, in fact, at risk. While I understand that the Postal
Service said it was following its guidelines that said results must
first be validated before being made public, why then did the serv-
ice show no such reticence in releasing the negative, and as it
turned out, false results of the earlier tests?

There’s an inconsistency here that I find troubling when we are
dealing with matters of public health, I think the public is better
served when we err on the side of caution, when we are more, not
less, forthcoming with releasing such information. We simply can-
not afford to take chances with people’s lives, particularly given the
truly heroic efforts of those postal workers at Wallingford, who sol-
diered on in the face of an unseen and deadly threat. Eleven hun-
dred employees at the Wallingford Postal Facility deserved to have
a full understanding of the facts, so that they could make an in-
formed decision before going to work every day.

I commend my colleague from Connecticut, Chairman Shays, for
convening this hearing today. I hope that we can correct the prob-
lems that flowed or hindered our response and continue to foster
those things that went right. All of us want the same thing for the
American public to be safe and to be protected.

As a member of the Labor Health and Human Services Appro-
priations Subcommittee, which oversees funding for CDC, I'm also
looking forward to hearing from the CDC and from Connecticut’s
Department of Public Health about how they worked together to
stem this outbreak in Connecticut. Griffin Hospital, in nearby
Derby, very quickly identified the case of anthrax and isolated the
outbreak. Again, we are fortunate that we had only one death.

With that, I thank the chairman and the committee for allowing
me to participate today and hope that we can make a real dif-
ference in the fight against biological terrorist attacks. Thank you
again Mr. Chairman.

Mr. SHAYS. I thank the gentlewoman. We're grateful to have you.

[The prepared statement of Hon. Rosa DeLauro follows:]
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Thank you, Mr. Chairman, and thank you for inviting me to
join you at this hearing today. As a fellow member of the
Connecticut delegation, I know we share the same concerns with
regard to safeguarding our postal system, so that the American
people and our postal workers are never again put at risk by
biological attacks like the anthrax attacks that claimed the lives of

five people, including Connecticut resident, Ottilie Lundgren.

Today’s hearing is an important opportunity learning from
what happened in the fall of 2001 during the anthrax attacks on our
postal system, in particular at the Southern Connecticut Processing
and Distribution Center in Wallingford Connecticut, which is in
my district and which I have visited several times since the attacks.
Today we will examine our response to that crisis — in particular,

what went right, what went wrong and what we can do better if
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there ever is a “next time.” In retrospect, I think we were very
lucky that no Connecticut postal workers died during the attacks
that contaminated mail that passed through the Wallingford
facility, because there were several communications breakdowns

that concern me greatly.

As others have noted, the Postal Service conducted two tests
on the Wallingford facility following the tragic death of Ms.
Lundgren, to investigate whether that facility had any traces of
anthrax. The results of those tests, using dry and wet swabs and
taken on November 11% and 21% 2001 respectively, were negative.
Tests conducted by the Center For Disease Control on November

h .
25" were also negative.

But as postal workers continued to work at the Wallingford
facility, a more comprehensive test was conducted by the CDC
three days after the initial CDC tests using wet wipes and HEPA

vacuums. And those tests came back positive. Further tests, taken



9
by the CDC and the Postal Service confirmed those positive
results. 3 million anthrax spores were found on mail sorting

machines.

So my first concern is why did it take so long to detect the
contamination and why wasn’t more comprehensive testing done
following Mrs. Lundgren’s death? Especially given that postal
workers continued to work at the facility, one would think that

using all the resources available would be an urgent priority.

And my other concern relates to the Postal Service’s seeming
reticence to make public those later test results that showed its
workers were at risk. While I understand that the Postal Service
has said that it was following its guidelines which say the results
must first be validated before being made public, why then did the
Service show no such reticence in releasing the negative—and, as

it turned out, false—results of the earlier tests?
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There is an inconsistency here that I find deeply troubling.
When we are dealing with matters of public health, I think the
public is better served when we err on the side of caution — when
we are more, not less forthcoming and straightforward with
releasing such information. We simply cannot afford to take
chances with people’s lives — particularly given the truly heroic
efforts of those postal workers at Wallingford, who soldiered on in
the face of an unseen and deadly threat. 1,100 employees at the
Wallingford postal facility deserved to have a full understanding of
the facts so they could make an informed decision before going to

work everyday.

So I commend my colleague from Connecticut, Chairman
Shays, for convening this hearing today, and I hope we can correct
the problems that slowed and hindered our response, and continue
to foster those things that went right. All of us want the same

thing: for the American public to be safe and protected.
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As a member of Labor, Health and Human Services
Appropriations Subcommittee which oversees funding the CDC, I
am also looking forward to hearing from the CDC and from
Connecticut's Department of Public Health about how they worked
together to stem this outbreak in Connecticut. Griffin Hospital, in
nearby Derby, very quickly identified the case of anthrax and
isolated the outbreak. Again, we were very fortunate that we had

only one death.

So with that, I thank the Chairman and the committee for
allowing me to be here today, and hope we can make a real
difference in the fight against biological terrorist attacks. Thank

you again.
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Mr. SHAYS. Mr. Ruppersberger, welcome.

Mr. RUPPERSBERGER. Thank you, Mr. Chairman. While the focus
on today’s hearing is on the Wallingford, CT incident and the June
2 rollout of detection test sites across the country, I have particular
interest in this topic.

I represent the Baltimore area. The Baltimore Distribution Cen-
ter has been the first and only pilot test site to date. Baltimore has
been running the Bioagent Detection System [BDS], since June
2002. Using state-of-the-art technology, there have been no
positives since the pilot program began and their success has al-
lowed for the rollout to remain on schedule. My understanding of
the issue goes beyond the Baltimore facility. The pilot system has
been built by Northrup Grumman and Davis Industries, which are
both in my district, and I have visited those manufacturing areas
and been briefed on that, and they are building systems now for
14 test sites throughout the country.

The Aberdeen Proving Grounds, Army Engineers and John Hop-
kins have all played a vital role in this technology. We have
learned so much in the last year and a half about bioterrorism and
how to apply technological advances to a new line front defense
workers like the Postal Service, and I look forward to the testimony
today and learning more about where we need to go.

Thank you.

Mr. SHAYS. Thank you very much.

I'm just looking. We don’t have enough chairs for folks. I'm inter-
ested in maybe having the second panelists, if you don’t mind, use
the first three chairs on either side, and that will free up some
chairs. So if some of the second panelists could just sit up front
here, we’'d appreciate that. Thank you very much, and that frees
upOa few chairs if someone wants to grab them.

K.

We'’re going to hear first from Dr. Rhodes and then Dr. Hamilton
and then Colonel Henchal. The way we do it is, we do the 5-minute
rule, and we rollover the clock. I assume you don’t take the second
full 5 minutes, if you could stop a minute or two into your second
round, that would be helpful. So you might have to summarize, and
obviously, so we are all set.

Dr. Rhodes.

STATEMENTS OF DR. KEITH RHODES, CHIEF TECHNOLOGIST,
CENTER FOR TECHNOLOGY AND ENGINEERING, APPLIED
RESEARCH AND METHODS, ACCOMPANIED BY BERNARD
UNGAR, DIRECTOR PHYSICAL INFRASTRUCTURE ISSUES;
DR. JACK MELLING, FORMER HEAD UK CENTER APPLIED
MICROBIOLOGY AND RESEARCH; DR. ROBERT G. HAMILTON,
DIRECTOR, JOHN HOPKINS, ACCOMPANIED BY BARRY
SKOLNICK; AND COLONEL ERIK A. HENCHAL, COMMANDER,
U.S. ARMY MEDICAL RESEARCH INSTITUTE OF INFECTIOUS
DISEASES, ACCOMPANIED BY DR. GEORGE LUDWIG

Dr. RHODES. Thank you. Mr. Chairman, members of the sub-
committee, I'm Keith Rhodes, GAO Chief Technologist and the Di-
rector of the Center for Technology and Engineering

Mr. SHAYS. I'm going to ask you to talk into the silver mic. See
if we can hear you better.
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Dr. RHODES. I'm Keith Rhodes, GAO, Chief Technologist and Di-
rector of GAO Center for Technology and Engineering. I'm accom-
panied by Bernie Ungar, Director for Postal Issues in the Physical
Infrastructure Team and Dr. Jack Melling, former head of the UK
Center for Applied Microbiology and Research.

We are pleased to be here today to present our findings on an-
thrax testing conducted by the Postal Service and the Centers for
Disease Control and Prevention at the Southern Connecticut Proc-
essing and Distribution Center in Wallingford, CT.

As you know in September and October 2001, four letters con-
taining bacillus anthracis spores were mailed to news media per-
sonnel and congressional officials. As a result, the letters contami-
nated numerous postal facilities and exposed several postal work-
ers to anthrax. Some of the workers became sick, with two dying
of inhalation anthrax. Three other people also died from inhalation
anthrax, including an elderly woman in Connecticut, a postal cus-
tomer. After contamination was found in the Wallingford facility,
a union official raised concerns regarding how postal managers
communicated test results to workers. We have issued a report in
this regard, the recommendations of which are included in this tes-
timony.

Even though our analysis of the Wallingford incident is only one
part of the larger study we are doing for you, it gives unique in-
sight into the lessons that need to be learned from the response of
the Federal Government, State health departments and the Postal
Service to the anthrax attacks.

The Wallingford facility was unique in that it did not directly
handle the anthrax letters. Rather, it was cross-contaminated by
them, with the largest number of spores being found in a sample
collected from a single machine. There was, however, evidence that
the spores had become air borne since small numbers of spores
were found in elevated areas, more than 20 feet above the contami-
nated machine.

In addition, while other facilities had workers and customers who
suffered from either cutaneous or inhalation anthrax, the death of
a postal customer served by the Wallingford facility underlines the
insidious nature of anthrax and the difficulty in determining a le-
thal dose, since the elderly Connecticut woman died from anthrax
when no evidence of anthrax could be found in either her home or
places she frequented.

To compound this, a single spore was found on a letter received
by another postal customer in the community, and yet, no other ill-
nesses or deaths in the community were reported.

Further, the Wallingford facility was outside the predictive anal-
ysis that the Postal Service performed to determine the impact on
the rest of the postal distribution network of the contaminated let-
ters processed through facilities in Washington, DC, and Trenton,
NJ.

The unpredictability of both the lethality of anthrax and the
route that contaminated mail might take, makes it extremely dif-
ficult to establish the health risks associated with a release of a bi-
ological agent such as anthrax inside a facility that serves the pub-
lic.
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This difficulty underscores the need for a standardized and ag-
gressive response, as well as forward planning to protect facility
workers and the public should an anthrax attack occur again.

As you know, determining whether or not a facility is contami-
nated with anthrax is critical. This is dependent upon one, the
methods used for sampling, two, the locations from which samples
were collected, and three, how many samples were collected.

The Postal Service’s testing of the Wallingford facility originally
used the dry swab method for sample collection and found no an-
thrax. After the death of the elderly Connecticut woman on Novem-
ber 21, 2001, the CDC and the Agency for Toxic Substance and Dis-
ease Registry used targeted sampling, focusing on the mail sorting
machines and different sampling methods, wet wipes and HEPA
vacuums. They also collected more than three times the number of
samples previously collected by the Postal Service and found con-
tamination in some of the samples.

This inability to initially find anthrax contamination shows that
either qualitative, that is positive or negative, or quantitative, test
results from a qualified laboratory cannot be used to establish a
health risk. Positive results only show whether contamination is
present in the samples collected. However, negative results do not
necessarily mean that a facility is free from contamination. Quan-
titative test results only show the extent of contamination in the
specific sample found to be positive, not how much anthrax is
present in the facility.

For example, 3 million anthrax spores were found on one ma-
chine in Wallingford. However, with regard to the health risk to an
individual, although this number was significantly higher than
what was considered historically to be a lethal dose for an individ-
ual, 8,000 to 10,000 spores, CDC did not know how to extrapolate
the amount in a sample to a person’s risk for inhalation anthrax.
The Environmental Protection Agency recently reported that in
order to perform credible risk assessment, it is essential to identify
the minimum number of spores needed to cause inhalation and cu-
taneous anthrax.

Nevertheless, there is now a consensus among the experts that
a few spores could be harmful to a susceptible individual as may
have been the case in the death of the Connecticut woman.

Public health response is most effective and efficient when it is
proactive. When it focuses on prevention, rather on consequence
management. Thus, the Wallingford incident illustrates the chal-
lenges facing the Federal Government, the State health depart-
ments, the network of diagnostic laboratories and those companies
that serve the general public, including the Postal Service. The
challenge can be summed up in one question. Is it safe?

This is what everyone asked during the fall of 2001 and this is
what everyone is trying to answer to this day. Unfortunately, the
best answer anyone can give is, it is probably safe. Once a building
has been contaminated, one can never say there is no risk; but
there can be a low risk but all those who are trying to protect the
public health must realize that they are defining the risk level for
others. In this case the postal workers as well as the general pub-
lic.
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The impact of additional anthrax cases could result in illness or
loss of life, as well as loss of confidence in the Nation’s postal sys-
tem. Further, even though the health risk is probably low, it is un-
certain. We are, therefore, recommending that the Postmaster Gen-
eral, in consultation with CDC, EPA, OSHA, as well as any other
relevant agencies and postal unions, for those facilities that were
deemed free of anthrax spores based solely on a single negative
sampling result, that they: One, reassess the risk level for postal
workers at those facilities and the general public served by those
facilities; two, reconsider the advisability of retesting those facili-
ties, employing the most effective sampling methods and proce-
dures; and three, communicate to the postal workers and the gen-
eral public the results of the assessment of health risk, the advis-
ability of retesting, the rationale for these decisions and other rel-
evant information that may be helpful regarding the health of the
postal workers and the general public.

Mr. Chairman, this concludes our statement. My colleagues and
I will be happy to answer any questions you or members of the
subcommittee have.

[NOTE.—The GAO report entitled, “U.S. Postal Service, Better
Guidance is Needed to Improve Communication Should Anthrax
Contamination Occur in the Future,” may be found in subcommit-
tee files.]

[The prepared statement of Dr. Rhodes follows:]
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Issues Associated with Anthrax Testing
at the Wallingford Facility

What GAO Found

At the Wallingford facility, it took four attempts before anthrax contamination
was eventually identified. The first two attempts by U.S. Postal Service
contractors collected samples at various places in the facility, using dry swabs,
the least effective method for sample collection. The Postal Service nationwide
sampling plan required that contractors use dry swabs to coliect anthrax
samples at more than 280 facilities, including Wallingford. But the Centers for
Disease Control and Prevention (CDC), in commenting on the plan, had
recommended that the Postal Service use other sampling methods. Nevertheless,
the Postal Service did not revise its sampling plan, and, with a few exceptions,
has not retested the other facilities that had negative test results. In the third
attempt, CDC and the Agency for Toxic Substance and Disease Registry also
found no contamination using wet swabs, but in the fourth attempt—using wet
wipes and HEPA vacuums to collect the samples—they found contamination in
samples from mail-sorting machines.

Anthrax test results, whether qualitative (positive or negative) or quantitative,
cannot be interpreted as a health risk, based on current scientific knowledge.
Positive test results establish the presence of contamination, but only in the
samples collected. Quantitative test results, although more definitive, only
indicate the extent of contaraination in the samples collected, not the amount
present in the whole facility. Negative results, as the initial tests at the
Wallingford facility demonstrated, do not necessarily mean that a facility is free
from contamination. As EPA recently reported, knowledge of the “lethal dose”
{the number of spores required to kill 50 percent of people exposed to airborne
anthrax) is necessary for a credible health risk assessment. Although previous
estimates of a lethal dose—8,000 to 10,000 spores—are being reconsidered,
there is still no agreement on the lethal dose. However, some experts now agree
that only a few spores could be harmful to a susceptible individual. As CDC also
concluded, even with numbers of spores as high as those found in one sample
from one mail-sorting machine at Wallingford—-about 3 million spores—CDC
did not know how to extrapolate the quantitative test results to an individual’s
risk for inhalation anthrax.

In an April 2003 report, GAO found that the Postal Service's communication of
test results to workers at the Wallingford facility generally appears consistent
with its guidelines. But the decision not to release the first positive quantitative
test results, after a worker's union requested them, was not consistent with
OSHA's requirement to disclose requested results. The Postal Service said it did
not release the December 2001 quantitative results because it could not validate
them, as required by its gnidelines, which, however, do not define validation or
use it appropriately. The Postal Service communicated the results to workers as
“trace” and “a concentration of spores”—terms that did not provide workers
with useful information needed to make health-related decisions. It has agreed
to revise the guideli as GAOT ded. Further ions appear
warranted based on GAO'’s ongoing work.
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May 19, 2003

Mr. Chairman and Members of the Subcommittee:

We are pleased to be here today to present our findings on anthrax testing

" conducted by the U.S. Postal Service (USPS) and the Centers for Disease Control
and Prevention (CDC) at the Southern Connecticut Processing and Distribution
Center in Wallingford, Connecticut (the Wallingford facility). As you know, in
September and October 2001, four letters containing anthrax spores were mailed
to news media personnel and congressional officials. As a result, the letters
contaminated numerous postal facilities and exposed several postal workers to
anthrax.' Some of the workers became sick, and two died of inhalation anthrax.
Three others also died from inhalation anthrax, including an elderly woman in
Connecticut-——a postal customer. After contamination was found in the
Wallingford facility, a union official raised concerns regarding how postal
managers communicated test results to workers. We have issued a report in this

regard.’

Even though our analysis of the Wallingford incident is only one part of our larger
study, it gives unique insight into the lessons that need to be learned from the
response of the federal government, state health departments, and USPS to the
anthrax attacks in the fall of 2001. Al of these entities served either as direct
responders or as advisors, or both; and all were creating or adapting guidelines as
the crisis progressed. The situation was further complicated by an ongoing

criminal investigation, coupled with a public health emergency.

The Wallingford facility was unique in that it did not directly handle the anthrax

letters. Rather, it was cross-contaminated by them, with the largest number of

! Technically, the term *“anthrax” refers to the disease caused by Bacillus anthracis and not the bacterium or
its spores. In this testimony, we use the term “anthrax” for ease of reading and to reflect terminology
commonly used in the media and by the general public.
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spores being found in a sample collected from a single machine. There was,
however, evidence that the spores had become airborne (re-aerosolized) since
small numbers of spores were found in elevated areas—more than 20 feet—above
the previously contaminated machines. In addition, while other facilities had
workers and customers who suffered from either cutaneous or inhalation anthrax,
the death of a postal customer served by the Wallingford facility underlines the
insidious nature of anthrax and the difficulty in determining a lethal dose, since
the elderly Connecticut woman died from anthrax when no evidence of anthrax
could be found in either her home or places she frequented. To compound this, a
single spore was found on a letter received by another postal customer in the
community, and yet no other ilinesses or deaths were reported. Further, the
Wallingford facility was outside the predictive analysis (a mapping of the facilities
predicted most likely to be contaminated) that USPS performed to determine the
impact of the contaminated letters processed through facilities in Washington,
D.C., and Trenton, New Jersey, on the rest of the postal distribution network. The
unpredictability of both the lethality of anthrax and the route that contaminated
mail might take, makes it extremely difficult to establish the health risks
associated with a release of a biological agent inside a facility, such as anthrax,
that serves the public. This difficulty underscores the need for a standardized and
aggressive response, as well as forward planning, to protect facility workers and

the public should an anthrax attack occur again.

As you know, determining whether or not a facility is contaminated with anthrax
is critical. This is dependent upon the effectiveness of the methods used to detect
anthrax. Asa result, at your request, we are conducting a study to examine the
adequacy of the methods used by invoived contractors and federal agencies in
determining whether postal facilities were contaminated. We will report the final
results of this study at a later date.

2 J.S. General Accounting Office, U.S. Postal Service: Better Guidance Is Needed 1o Improve
Communication Should Anthrax Contamination Qccur in the Future, GAO-03-316 (Washington, D.C.:

April 7, 2003).
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In our testimony today, at your request, our remarks will focus on our preliminary
findings regarding the test results for the Wallingford facility. Specifically, we will
address the issues that arose concerning the following three areas: (1) the
collection of environmental samples to detect anthrax contamination, (2) the
meaning of the test’ results from the samples (both qualitative and quantitative)
with respect to the health risk of the workers, and (3) the communication of the
test results. Our work thus far has involved interviews with officials from USPS,
CDC, and experts in this area, reviews of relevant documents and literature, and
review of the documents we were provided by USPS and CDC associated with the
sampling done at the Wallingford facility during November 2001 through April
2002, We did not independently assess or verify any of the laboratory test results,
sampling plans, or sampling methods to determine their adequacy or accuracy.
QOur work has been performed in accordance with generally accepted government
auditing standards.

SUMMARY

Three issues emerged with regard to the collection of environmental samples at
the Wallingford facility: (1) the methods uéed for sarmpling’, (2) the locations
from which samples were collected, and (3) how many samples were collected.
USPS, in response to the anthrax attack of 2001, developed a plan to test over 280
facilities nationwide, including the Wallingford facility. This plan was
precautionary and assumed that those facilities were probably not contaminated
with anthrax. Further, this plan specified what sample collection methods to use,
where to sample, and the number of samples o be collected, among other things.
At the Wallingford facility, however, it took four attempts before contamination

was eventually identified. USPS used its own contractors to collect a limited

* The terms “test” or *“testing” refer to the laboratory analysis of the samples collected.

4 Technically, the term “sampling” refers to a strategy to extract organisms that might be present in the
environment. In this testi y, however, ling refers to the number of samples collected, as well as
other associated events, on a given day.
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number of samples at various places in the facility.” In addition, USPS collected
the samples using the dry swab method, which is the least effective method for
collection of samples from surfaces. On November 9, CDC officials recommended
that USPS use moistened swabs; however, USPS did not incorporate this
recommendation into its sampling plan.’ According to USPS officials, in the
beginning, they mirrored the methods used by CDC in other postal facilities.

USPS did not find contamination. However, after the death of the elderly
Connecticut woman on November 21, 2001, CDC and the Agency for Toxic
Substance and Disease Registry (ATSDR) eventually used targeted sampling,
focusing on the mail-sorting machines, and different sampling methods—wet
wipes and high efficiency particulate air (HEPA) vacuum. CDC and ATSDR, using
a CDC-contracted laboratory, collected more than three times the number of
samples previously collected by USPS and found contamination in some of the
samples. Experts we consulted at the U.S. Army Medical Research Institute for
Infectious Disease told us that before October 2001, they had found that dry
swabs were ineffective at collecting spores and that spores could not be
recovered efficiently from dry swabs. Finally, even though the contamination
found at the Wallingford facility was unexpected, according to a USPS official, the
nationwide plan was not revised because it was 60-days removed from the event,
well past the perceived incubation period as far as health risk was concerned.
This approach did not take into account the possibility that if spores are present
in a facility, re-aerosolization can occur at any time if the site of contamination is
disturbed. The USPS official also said that, with a few exceptions, he believed, of
those facilities that had tested negative during the nationwide sampling, none had
been retested. Thus, the negative findings from the first three sampling attempts
at the Wallingford facility raise questions about the reliability of a single negative
sampling result, especially one based upon the use of a method considered the

least effective, as was the case in Wallingford.

% CDC officials told us that the number of samples collected on a given day was, in part, governed by the
capacity of the state laboratories to process the samples.
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Neither qualitative (positive or negative) nor quantitative test results from a
qualified laboratory can be used to establish a health risk. Concerning qualitative
results, positive results only show whether contamination is present in the
samples collected. However, negative results do not necessarily mean that a
facility is free from contamination. Quantitative test results only show the extent
of contamination in the specific samples found to be positive—not how much
anthrax is present in the facility. For example, in the Wallingford facility, the level
of contamination found in a dust sample collected from a mail-sorting machine
was about 3-million spores (5.5 million per gram of dust). However, with regard
to the health risk to an individual, although this number was significantly higher
than what was considered historically to be a lethal dose for an individual—8,000
to 10,000 spores—CDC did not know how to extrapolate the amount in a sample
to a person’s risk for inhalation anthrax.” EPA recently reported that in order to
perform credible risk assessments, it is essential to identify the minimum number
of spores needed to cause inhalation and cutaneous anthrax. Nevertheless, there
is now a consensus among the experts that a few spores could be harmful to a
susceptible individual, as may have been the case in the death of the Connecticut

woman.

Three major communication issues arose at the Wallingford facility: (1) the
timing of the release of the quantitative results; (2) reasons for USPS withholding
the quantitative results from the workers, such as a lack of confirmation and
validation of the test results; and (3) the terminology used to describe the extent
of contamination to the workers. First, USPS did not communicate to the
workers the quantitative test results of the November 28, 2001, test until 9 months
after it received them, and it did not comply with the Occupational Safety and
Health Administration (OSHA) regulations, which require the release of test

results to workers after they are requested. But USPS generally communicated to

¢ USPS Draft Standard Sampling Plan dated November 9, 2001. USPS’s Draft Interim Guidelines replaced
this plan in late November 2001.

71t is important to note that the range of spores (8,000 to 10,000) for the human lethal dose was
extrapolated from animal studies. This range of spores refers to a dose that will kill 50 percent of
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the workers the qualitative test results (positive and negative) soon after they
became available. Second, USPS officials told us that USPS did not release the
quantitative test results because it could not validate the confirmed results, as
required by its draft guidelines. However, these guidelines did not define either
confirmation or validation. The use of the terms “confirmation” and “validation”
in this context has caused confusion both about (1) the status of the
methodologies used to detect anthrax and (2) the communication of test results to
workers. The experts we consulted told us that, in their view, the terms
confirmation and validation were not used appropriately in USPS guidelines, and
CDC concurs with this view. The guidelines do not specify the process and
methods for confirming test results. Validation is not done after atest ora
procedure has already been performed, as would have been the case with the
quantitative test result. Thus, according to the experts we consulted, validation,
when used in this sense, should not have prevented USPS from communicating
the quantitative test results. According to USPS officials, the term validation, as
used in USPS guidance, was intended to be used more for quality assurance
purposes. Finally, the terminology used by USPS after discussion with the chief
epidemiologist of the Connecticut Health Department was not helpful to workers
in assessing their risk. USPS communicated the quantitative results to workers as
“trace” amounts and “a concentration of spores.” These terms did not provide
workers with useful information, when it was needed most, which was when they
were making decisions regarding their health risk. Further, the lack of
communication of the test results may have contributed to workers’ inability to
make informed decisions, such as whether to continue taking their medication or
work at another facility. As OSHA noted, “Failure to effectively communicate
issues, which can have an effect on a worker’s health and safety, can lead to fear

and mistrust.”

Finally, USPS and the other federal agencies involved in the’ communication

issues we raised responded positively to the recommendations we made in our

individuals exposed to airborne anthrax. However, the lethal dose for a person could be a few spores, as
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April 2003 report aimed at enhancing communication of test results. However,
our preliminary work on testing approaches revealed three other issues that we
believe need to be addressed. These are, for those facilities that were deemed to
be free of anthrax spores based solely on a single negative sampling result, (1) the
risk level for postal workers at those facilities and the general public served by
those facilities, (2) the édvisability of retesting those facilities—employing the
most effective sampling methods and procedures, and (3) communication to
postal workers and the general public of relevant information that may be helpful
regarding their health. We are making recommendations to USPS to address

these issues.
BACKGROUND

On or about October 9, 2001, at least two letters containing anthrax spores
entered the U.S. mail-—one was addressed to Senator Thomas Daschle, the other
to Senator Patrick Leahy. Before being sent to the Brentwood facility in
Washington, D.C.—the facility that processed mail to the two senators—the
letters were processed on high-speed mail-sorting machines at a postal facility in
Hamilton, New Jersey. The Hamilton facility—also known as the Trenton postal
facility—processed mail that was to be transported to the Wallingford facility for
further processing.’ A study conducted in Canada in 2001 has shown that a
contaminated envelope, when opened, may cause a substantial primary aerosol
event, that is, particles become airborne. Also envelopes with the open corners
not specifically sealed could also pose a threat to individuals in the mail handling

system.’

The letters to the senators contaminated the Brentwood and Hamilton postal

facilities and, according to USPS, resulted in the cross-contamination of some

may have been the case with the Connecticut woman.

“Two other contaminated letters were sent to a television news anchor and the editor of The New York Post
in New York City on or around September 18, 2001. Although the letters were processed through the
Hamilton (Trenton facility), it is not known whether these letters contaminated the Wallingford facility.
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mail as it moved between these and other facilities in the postal system.” Cross-
contaminated mail is believed to have been processed through the Wallingford
facility on or around October 11, 2001. The possibility of cross-contamination and
associated potential exposure to anthrax spores, contained in cross-contaminated
mail that was processed at the Wallingford facility, went unrecognized until after
the death of the Connecticut woman from inhalation anthrax on November 21,
2001. Airborne transmission of anthrax spores at the Wallingford facility and
other facilities is believed to have been facilitated by the use of high-speed
sorters, as well as compressed air, for routine cleaning of the mail-sorting
machines.” As a result, USPS terminated the use of compressed air at all postal
facilities on October 23, 2001.

Environmental testing and remediation for anthrax contamination in a facility
consists of several steps: sample collection, laboratory identification,
decontamination, and retesting. To collect samples, a sampling plan should be
developed, which specifies, among other things, number of samples, specific
methods to collect the samples, areas in which to sample, and instructions for
submitting the samples to a qualified laboratory for analysis. A variety of sample
collection methods were used in the Wallingford facility, including dry swabs, wet
wipes, and HEPA vacuums. Swabs—either wet or dry—have small surface areas
(similar to Q-tips®). They are typically used to sample small, nonporous surface
areas (less than 100 sq. cm) that do not have a large accumulation of dust. Wet
wipes-sterile gauze pads, approximately 3 inches square—are typically used for
sampling larger {more than 100 sq. cm), nonporous surface areas. HEPA vacuum
is a suction device with a nozzle—including a cone-shaped filtering trap or sock
attached—to collect dust samples from a surface or the air. After samples have

been collected, they are to be transported to a qualified laboratory for analyses.

® B. Kournikakis, and others, Risk Assessment of Anthrax Threat Letters. Suffieid: DRES Technical Report
TR 2001-048, September 2001.

19 USPS officials suspect that the source of the contamination that caused the elderly woman to contract
anthrax was the October 9th set of letters processed at the Hamilton facility in New Jersey.

! Centers for Disease Control and Prevention, “Evaluation of Bacillus anthracis Contamination Inside the
Brentwood Mail Processing and Distribution Center—District of Cotumbia; Mortality and Morbidity
Weekly Report (2001), vol. 50, pp. 1129-1133.
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A range of laboratory tests exists for detecting anthrax in a person’s body and in
the environment. However, analysis by the culture method is considered to be the
gold standard for identifying anthrax. Qualified laboratories report anthrax test
results either qualitatively (for example, as “positive” or “negative™) or
quantitatively (for example, as a specific number of colony-forming units (CFU)),
2 that is, living cells per gram or square inch of material sampled or in milligrams

per micro liter.

USPS’ SAMPLING APPROACH DID NOT IDENTIFY ANTHRAX AT THE
WALLINGFORD FACILITY

USPS’s initial sampling approach at the Wallingford facility was ineffective in that
it did not detect contamination at the Wallingford facility as soon as was
pracﬁcally possible. If additional testing had not been done to determine the
source of contamination for the death of the Connecticut woman from inhalation
anthrax, it is possible that the contamination would have gone undetected. USPS
guidelines specified the least effective method for sample collection. Assuming
that there was probably no anthrax contamination, USPS, as part of its nationwide
testing of over 280 facilities, initially used a precautionary approach to determine
whether those facilities, including the Wallingford facility, were contaminated.”
This approach included a method—dry swabs-—considered to be the least effective
for sample collection, based on comparative studies and the opinions of experts
we consulted. This approach did not find contamination (negative results) in the
Wallingford facility. On the other hand, CDC used an approach at the Wallingford
facility that included a combination of more effective methods—wet wipes and
HEPA vacuum—with which contamination was found. Further, USPS officials
told us that based on their mail-tracking system, they identified some postal

“The term “colony-forming units” refers to the number of living cells in a sample and is typically reported
per gram of material sampled for HEPA vacuum samples and per square inch for samples collected using
wipes. - :

BEacilities in Florida, New Jersey, New York, and Washington, D.C., had already been tested and found
contaminated.
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facilities that they considered likely to have been contaminated by anthrax letters
processed through those facilities.” However, Wallingford was not one of these.
The negative test results for the sampling at the Wallingford facility must,
therefore, cast doubt about the true extent of contamination in other facilities that

tested “negative.”

As part of its approach, USPS used its draft Standard Sampling Plan, which
specified a minimum number of samples to be collected from various areas, using
the dry swab method.”” USPS used four contractors to sample the Wallingford
facility. These contractors were previously contracted to conduct routine
environmental sampling for such substances as air and water, rather than dealing
with unusual and dangerous bacteria such as anthrax. Before the Wallingford
facility was tested, USPS and CDC had learned that some of the mail-sorting
machines in the facilities that processed the letters containing the anthrax
powder—for example, the Brentwood and Trenton facilities—were found to be
heavily contaminated. This suggests that mail-sorting machines would be a likely

starting point for sample collection.

On November 11, 2001, using a contractor, USPS collected 53 samples from
various sites throughout the facility using dry swabs. The test results were
negative. Although USPS, as part of its nationwide sampling, had only intended to
test the facility once, it retested the facility on November 21, the day that the
elderly Connecticut woman died, to determine the possible source of
contamination. On November 21, USPS attempted to identify the path the
contaminated letter would have taken. USPS collected 64 samples from surfaces
where mail was processed and from air-circulating units, using dry swabs. Again

the test results were negative. The November 25, 2001, testing by CDC and the

' According to USPS, to determine the condition of sites of possible contamination and to evaluate specific
downstream sites throughout the country, USPS obtained test equipment, systems, and contract services.
When testing was completed in late November 2001, 284 facilities were tested, with 23 positive and 261
negative results.

!5 USPS contractors used the USPS Draft Standard Sampling Plan, dated November 2 and 9, 2001. The
draft USPS interim guidelines, dated November 16, 2001, replaced this plan, and a subsequent version of
the guidelines was issued December 4, 2001.
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ATSDR, while using a different method—wet swab—also collected 60 samples, of
which 8 were from mail-sorting machines. Again, the results were negative. Of the
177 samples collected during the November 11, 21, and 25 samplings, 15 samples
were collected from thé facility’s 13 mail-sorting machines. The Connecticut
Public Health Laboratory analyzed all of these samples. In addition, according to
CDC officials, the numbers of samples collected on the above dates were, in part,
influenced by the capacity of the Connecticut Public Health Laboratory. (See
table 1 for sampling details.)

Table 1: Summary of Sampling for Anthrax Contamination between November 2001 and April 2002

and the Associated Test Resulls tor the Wallingford F;

No. of samples Test resuits
{Samples
collected from Qualitative Agency
Sampling | Method maiksorting (No. positive) | Quantitative collecting
date used chines) ples
Five tests performed during initial period of ination
11711/01 | Dry swabs 53(1) Negative N/A UspPs
11/21/01 Dry swabs B84 (6) Negative N/A UsPs
11/25/01 Wet swabs 60 (8} Negative N/A CcDC
11/28/91 | Wet wipes 212 {130} Positive (6} 3 million CFU/0.55 gram® | CDC
and HEPA
vacuums 370 CFU/gram
12/2/01 Wet wipes 200 (200) Positive (35) N/A [o0]9)
Test (precautionary) performed in high-bay areas”
4/21/02 HEPA 101 (N/A) Positive (3) 1 colony from 7.560 gram | USPS
vacuums sample material
10/11 colonies from 7.68
gram sample material
13/18 colonies from 5.67
gm sample material

Source: GAO (summary), USPS, and CDC (data).
“The USPS used a contractor; CDC was assisted by the Agency for Toxic Substances and Disease
Registry.

“The sample collected contained 0.55 gram of material {dust) from the heavily contaminated machine. The
laboratory adjusted s analyses fo reflect a full gram of sample malerial and reporied the presence of 5.5
miflion CFUs per gram, which the chief epidemiclogist subsequently determined, through extrapolation, o be
2.9 miflion CFUs—or about 3 million spores— in the sample. in this testimony. we refer to the 2.8 CFU for
the 0.55 grams of sample material actually collected.

*"High-bay” areas refer to elevated areas in the facility such as pipes, ducts, joisfs, beams, and overhead
conveyors. Precautionary testing was performed to ensure no anthrax was present during annual cieaning.

Note: N/A = Quantitative data either not applicable (no anthrax present) or not provided.




29

On November 28, CDC and ATSDR performed what they termed “targeted”
testing, based upon new information concerning which mail-sorting machines
were likely to have processed the woman’s mail. CDC and ATSDR coliected 212
samples using a cornbination of methods: wet wipes and HEPA vacuurns, rather
than the wet swabs CDC had previously used. This time, CDC and ATSDR
collected 130 samples from the mail-sorting machines as opposed to the 15
samples collected during the three prior sampling efforts. A CDC-contracted
laboratory analyzed the samples and found 6 that were positive for anthrax, 2 of
which had been collected by HEPA vacuum and four by wet wipes. For the
November 28 samples, the laboratory also provided two quantitative results, one
of which, according to the Connecticut chief epidemiologist, was about 3 million
CFUs of anthrax (that is, 5.5 million CFUs per gram of dust) in a sample collected

from a heavily contaminated mail-sorting machine.

Finally, on December 2, while the contaminated machines were isolated and the
process of decontamination was beginning, CDC and ATSDR used wet wipes
alone to collect 200 follow-up samples from the machines to determine the extent
of contamination on the machines and found 385 additional positive samples. On
April 21, 2002, a USPS contractor, in consultation with CDC, OSHA, EPA, and the
Connecticut Department of Public Health—using HEPA vacuums—tested
elevated, or high bay, areas above the previously contaminated machines. The
sampling was performed because of a USPS requirement for testing prior to the
routine cleaning of elevated areas in facilities that had previously tested positive
for anthrax. The effort was undertaken to protect workers from the possibility of
exposure to spores that may have blown into these areas as a result of USPS’s
prior use of compressed air to clean its facilities. The results revealed from 1 to 18
CFUs in 3 of 101 samples collected from the elevated areas.” This finding

indicates that spores had been airborne at some period in the facility.

' Specifically, the test results indicated (1) 1 CFU from 7.50 grams of material sampled, (2) 10 CFU and
11 CFU from 7.69 grams of material sampled, and (3) 13 CFU and 18 CFU from 5.67 grams of material
sampled.

12
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Based on the testing done at the Wallingford facility by USPS and by CDC and
ATSDR, neither dry nor wet swabs alone identified anthrax contamination in the
samples collected. Wet wipes and HEPA vacuums did identify anthrax in some
samples. Experts we consulted at the U.S. Army Medical Research Institute for
Infectious Disease told us that before October 2001, they had found that dry
swabs were ineffective at collecting spores. CDC, on November 9, 2001, in
commenting on USPS draft guidelines, recommended that USPS use sterile swab
samples for environmental sampling and that these swabs be moistened with
sterile water. In addition, CDC informed USPS that CDC'’s own draft procedures,
that is, “Procedures for Collecting Environmental Sampling for Culturing Bacillus
anthracis,” continued to address bulk and vacuum samples. CDC draft guidelines
did not, however, address the use of wet wipes. CDC also stated that, “some of the
state labs may be less familiar with the methods needed to perform analyses for
vacuum and bulk samples.” Finally, CDC stated that it understood that USPS’ sole
use of the swab method was related to an accommodation reached with the
Association of Public Health Laboratories to more effectively use state health
department laboratories to assist with sample analysis. USPS also acknowledged
in a subsequent draft of its guidelines that, “the Association of Public Health
Laboratories does not recognize air, bulk, or HEPA vacuum for purposes for

Bacillus anthracis identification.”

USPS officials we interviewed said that in the beginning, USPS mirrored the
methods used by CDC in the Brentwood and Trenton facilities. The officials noted
that, at one point, “one method was recommended, and later, another method was
recommended.” USPS officials also told us that in the absence of any other
guidance, they were attempting to use pre-existing guidance and extrapolate it to
a bio-terrorist attack. In December 2001, a study carried out by CDC, ATSDR, and
USPS clearly showed that sampling methods differed significantly in their ability
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to detect spores, even in a heavily contaminated facility.” According to the study,
dry swabs failed to detect spores more than 86 percent of the time, wet swabs
more than 46 percent, HEPA more than 20 percent, and wipes more than 13
percent. Based on the study, CDC concluded that dry swabs should not be used
to sample for anthrax. Finally, a report by the EPA, dated February 2003, on
environmental sampling for anthrax spores at USPS Morgan Postal and
Processing facility stated that wipe samples should be used for sampling large
surface areas, and wet techniques are more effective than dry techniques. The
report stated that epidemiological approaches for different scenarios of
environmental sampling should be developed.” These issues raise questions about
the reliability of a single “negative” sampling result, especially based on the least
effective method-—dry swabs—as was the case initially in Wallingford.”

TEST RESULTS CANNOT BE USED TQ DETERMINE HEALTH RISK FOR
WORKERS

Neither qualitative (negative or positive) nor quantitative tests results can be used
to definitively establish the risk to an individual's health. Interpreting positive test
results from a sample as a health risk would require a real understanding of the
physical behavior of airborne anthrax spores as well as factors that may influence
their behavior. Thus, while both qualitative and quantitative test results from a
qualified laboratory can show that a facility is contaminated, they do not show the
actual extent of contamination in the facility or the health risk for workers. In
particular, qualitative test results show if a facility is contaminated or not.
Further, while quantitative test results show the number of CFUs in a sample,
such results can be difficult to interpret and, poséib}y misleading, depending upon

the relative distribution of surface dust versus spores and the effectiveness of the

7 See CDC, “Surface Sampling Methods for Bacillus anthracis Spore Contamination.” Emerging
Infectious Diseases Journal, Vol. 8, No. 10 (October 2002).

¥U.8. Environmental Protection Agency: Summary Report: Peer Review Workshop on Environmental
Sampling for Anthrax Spores at Morgan Postal Processing and Distribution Center, May 30, 2002, New
York City, New York. (EPA 500-R-03-001, Washington, D.C., February 2003).

19 USPS officials told us that they are in the process of revising their interim guidelines, however, we have
not yet reviewed these revised guidelines.
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sampling methods. Nevertheless, because of factors affecting how well a sample
method picks up anthrax and limitations affecting the amount of anthrax that can
be extracted from that sample, experts agree that there would be more anthrax in
the facility than can be picked up by a sample. However, according to officials
from the U.S. Army Medical Research Institute for Infectious Disease, what is
most important is not the number of spores in a sample but whether or not any
spores exist. On the other hand, EPA recently reported that in order to perform
credible risk assessments, it is essential to identify the minimum number of

spores needed to cause inhalation and cutaneous anthrax.

Negative test results, as shown at the Wallingford facility, do not necessarily mean
that a facility is free from contamination. Test results at a contaminated facility
could be negative if (1) the sampling method used was not sufficiently effective;
(2) samples were not collected from places where contamination was actually
present; and (3) an insufficient number of samples were collected. Concerning
the sampling methods used in the Wallingford facility, for example, the samplings
conducted on 3 different days, which involved collecting a limited number of
samples from various places in the facility, using either dry or wet swabs, came
out negative, while a subsequent sampling—which used (1) a combination of
sampling methods, (2) a different sampling approach, and (3) an increased
number of samples—came out positive. It is, therefore, essential to have a sound
sampling plan that includes effective methods and do repeat testing if it is

considered necessary.

Once contamination is confirmed, actions must be taken to protect the workers
and decontaminate the facility. Interpretation of the positive test results requires a
real understanding of the physical processes involved in generating airborne
particles, such as anthrax; the behavior of such particles; and the factors that
influence their behavior. Evaluation of the health risks involves the assessment of
components that govern the particle-size profile, stability, and biological impact.
The greatest risk to a worker’s health in the Wallingford facility appears to have
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come from the particles that became airborne as mail that had been cross-
contaminated passed through the sorting machines. In the case of the Wallingford
facility, postal officials suspect that contamination of the facility may have
occurred a few days after October 9, when the second set of letters, those
addressed to the two senators, passed through the Trenton facility. It is likely that
this high-risk period would have been no more than a few hours, while spores
were still airborne. Nevertheless, once spores have settled, a risk can arise if

spores again become airborne, thus making it possible for workers to inhale them.

Investigations of anthrax contamination in the U.S. Senate Office building found
that simulated day-to-day office activities (that is, paper handling, foot traffic, mail
sorting, trash container movement, patting chairs) resulted in spores again
becoming airbome. Eighty percent of these airborne particles were in the size
range 0.9 to 3.5 microns and, thus, would be capable of causing inhalation
anthrax.™ It was noted that even minimal movement caused viable spores to
become airborne. It is therefore very likely that compressed air, used for machine
cleaning, could provide sufficient energy to cause particles to become airborne,
particularly from areas where there are high local concentrations of spores, as
was the case in Wallingford. Similarly, the processing of a cross-contaminated
letter through a sorting machine may also provide sufficient energy to cause
spores to again become airborme. Based on these findings, it is important to.
recognize that in a mail-processing facility that has tested positive for anthrax,
there is a risk to the health of workers because spores may become airborne again
after the primary event—the passage of the contaminated letters—has occurred.

In addition, these spores could then create a risk of cross-contamination of mail.

USPS asked CDC whether it should conduct additional testing of postal facilities
o assure workers safety. On February 25, 2002, in its response, CDC stated that
additional testing was not warranted at that time. CDC noted several reasons for

not retesting those facilities including, (1) qualitative or quantitative testing for
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anthrax does not accurately correlate with exposure threshold or predictors of
disease at these work sites; (2) since the initial contamination, there has been no
report indicating increased risk for disease among the workers at these sites; and
(3) there is a good reason to believe that the risk for workers has decreased since
the initial attack as a result of USPS’s newly adopted prevention and control
measures, such as repetitive machine decontamination, medical monitoring, and

revised operating and maintenance procedures.

According to the experts, the level of contamination found at the Wallingford
facility was significantly higher than the level—8,000 to 10,000 spores-—
historically considered likely to cause disease in the individual when inhaledin a
fine powder form. However, there is now a consensus among the experts that
even a few spores could be harmful to a susceptible individual, as may have been
the case in the death of the Connecticut woman. According to officials from the
U.S. Army Medical Research Institute of Infectious Disease, what is most
important is not the number of spores in a facility but whether or not any spores

are found.

In an attempt to lessen the risk that spores might become airborne, USPS stopped
the use of compressed air for cleaning mail-sorting machines and also revised its
cleaning methods to include those less likely to cause spores to be blown about
the facility, for example, wet mopping instead of dry brushing.

USPS'S FAILURE TO RELEASE QUANTITATIVE RESULTS CAUSED
COMMUNICATION PROBLEMS AT THE WALLINGFORD FACILITY

USPS generally provided the Wallingford facility’s test results to workers at the
facility within 1 day of receiving the results, consistent with USPS guidelines
requiring that workers be notified “as soon as possible.” However, USPS did not

inform the workers as promptly after contamination was identified in the facility

% € P. Weiss and others, “Secondary Aerosolization of Viable Bacillus anthracis Spores in 2 Contaminated
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in December 2001, and it also did not promptly provide information to workers on

the quantitative test results after a union official requested them.

On December 2, 2001—when anthrax contamination was first identified in the
facility—USPS met with workers to inform them that “trace” amounts of anthrax
had been found in samples collected on November 28. Knowing that the
laboratory initially identified a small number (one or two CFUs) of anthrax
spores, the chief epidemiologist for Connecticut—who helped lead the
investigation—told district postal managers that it would be accurate to use the
term “trace” to describe the extent of contamination. On December 12, 2001—2
days after district postal managers said they received written confirmation of the
presence of about 3 million spores in one of the samples collected on November
28 and, possibly, 4 days after headquarters postal managers received the results—
district postal managers told us that they informed workers of the following:
While trace amounts of anthrax existed on three mail-sorting machines, a
“concentration” of spores had been identified in a sample collected from a fourth
machine. But it was not until 9 months after USPS had received the quantitative
results of the November 28, 2001, testing that it provided the information to the

workers,

According to USPS, it did not release the quantitative test results to workers
because it could not validate the confirmed results, as required by its guidelines,
which state that results cannot be released until confirmed data are received from
CDC or a state public health laboratory. However, the guidelines do not define
the meaning of either “confirmation” or “validation,” nor do they specify the steps
that must be taken to validate test results. According to USPS managers, USPS
could not ensure that the sampling had been done in accordance with procedures
specified in the guidelines and, thus, could not validate the results, as required by
the guidelines.”™ A USPS headquarters’ manager told us that the term validation

U.8. Senate Office,” Journal of American Medical Association, vol. 288 (2002}, pp. 28353-2858.
8. Postal Service, Interim Guidelines for Sampling, Analysis, Decontamination, and Disposal of
Anthrax for U.S. Postal Service Facilities (Dec. 4,2001). These guidelines were developed as the anthrax

18
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was intended to describe a method for ensuring that work had been done in
accordance with USPS’ sampling and testing procedures and for coordinating the
release of validated results. A USPS official also told us that the term validation,
as used in USPS guidance, was intended to be used more for quality assurance
purposes. The guidelines do not specify who is to do the validation or how it is to
be done, particularly when the testing is not done or sponsored by USPS. Thus,
the use of the terms confirmation and validation in the context of USPS guidelines
has caused confusion about (1) the status of the methods used to detect anthrax
(e.g., were the methods appropriately used) and (2) whether and when test results

were to be communicated to workers.

The experts we consulted told us that, in their view, the terms confirmation and
validation were not used appropriately in USPS guidelines. Confirmation is a
process in which a qualified laboratory, using specific tests, determines the
presence of a.r.lthrax in a sample. Normally, validation is a process that is carried
out before a test or procedure is used for a specific purpose to ensure that such a
test or procedure is effective. Thus, according to these experts, validation is not
usually done after a test or a procedure has already been performed, as would
have been the case had the results been validated in the manner described by
USPS officials. Thus, according to the experts we consulted, validation, when
done appropriately, should not have prevented USPS from communicating the

quantitative test result.

These experts also (1) told us that the sampling method (HEPA vacuums) used to
collect the samples that were quantified was appropriate and (2) agreed that the
lack of documentation about the extent of surface area sampled, especially given
the complexity of the facility’s mail-sorting machines, could have made

interpretations of the results difficult.” They explained that the method of

crisis unfolded, with input and guidance from several federal agencies, including CDC and OSHA, and the
national unions that represent postal workers.

2Wwe consulted with numerous experts in the field of microbiology, including Dr. Jack Melling, former
Director and Chief Executive Officer of the British Center for Applied Microbiology Research, Porton
Down; Dr. Paul Keim, Professor in Microbiology, Northern Arizona University; Col. Eric Henchal,
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counting CFUs is a long-standing, definitive, and universally accepted
microbiological technique for determining the amount of bacteria in a given
sample, including anthrax. The results show how many spores have replicated to
form colonies, which can then be seen by the naked eye. Thus, regardless of the
sampling issues at Wallingford, none of the agencies involved provided any
evidence indicating that the number of CFUs identified by the laboratory was

incorrect.

USPS communicated the quantitative results to workers as “trace” amounts and “a
concentration of spores,” based on discussions with the chief epidemiologist of
the Connecticut Health Departrent. However, according to the experts we
consulted, use of the terms trace amounts or concentration of spores did not
provide workers with useful information, when it was needed most, which was

when they were making decisions regarding their health risk.

According to experts we consulted, the use of the term “concentration” to convey
the finding of about 3 million spores in one sample may have been misleading
because it did not adequately convey the potential health risk associated with the
sample, along with any limitation associated with the results. The experts also
said that providing information about the actual test results to workers would
have given them better information for making informed medical decisions. In
this case, according to the experts we consulted, an appropriate way to
communicate the results to workers would have been to indicate that 2.9 million
CFUs (from 0.55 grams of dust) were found in a sample frorﬁ one machine, along

with appropriate limitations regarding the sampling procedures used.

Following a request for test results by a union leader and an investigation by
OSHA, USPS eizentually released the quantitative results 9 months later. The delay
was not consistent with OSHA regulations. OSHA did not cite USPS for failure to

disclose the quantitative test results within 15 working days of the union leader’s

Department of the Army; and Dr. Barbara Johnson, former Safety Officer at the Dugway Proving Grounds,
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January and February 2002 requests; however, in an October 7, 2002, letter to
USPS, OSHA noted that a “failure to effectively communicate issues which ean
have an effect on a worker’s health and safety, can lead to fear and raistrust.”

In addition, two federal guidélines, developed in 2002 by GSA and the National
Response Team, suggest that more—rather than less—information should be
disclosed. For example, GSA's guidelines emphasize the need for “timely, clear,
consistent, and factual” information, ncluding any limitations associated with the
information, so that people can make informed decisions, The other set of
guidelines, developed by the National Response Team, warns agencies not to
withhold information because it could affect the agency’s credibility. However,
neither USPS’s guidance nor the more recent federal guidelines fully address the
communication-related issues concerning anthrax that developed at the
Wallingford facility. For example, none of the guidelines specifically require the
full disclosure of all test results, including quantitative test results. Likewise,
(SHA regulations for communicating test results to workers do not address the
need for full, immediate, and proactive disclosure. Thus, we made several
recommendations to minimize the likelihood that the communication-related
problems at the Wallingford facility will recur elsewhere (see appendix I). USPS,
EPA, and GSA generally agreed with our recommendations affecting them, but

OSHA did not comment on our recommendation to it.

Our work to date on this study has revealed three other issues that we believe
need to be addressed. These are, for those facilities that were deemed to free of
anthrax spores based solely on a single negative sampling result, (1) reassessing
the risk level for postal workers at those facilities and the general public served
by those facilities, {2) reconsidering the advisability of retesting those facilities—
employing the most effective sampling methods and procedures, and (3}
communicating to the postal workers and the general publié“the results of the
reassessment of health risk, the advisability of retesting, the rationale for these

Drepartment of the Army.
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decisions, and other relevant information that may be helpful regarding the health
of the postal workers and the general public.

NCLUSIONS

The Wallingford incident gives unique insight into the lessons that need to be
learned from the response of the federal government, state health departments,
and USPS to the anthrax attacks in the fall of 2001. The unpredictability of the
lethality of anthrax; the broad spectrum of the population at risk of exposure,
including postal workers, postal customers and others; and the inability to
determine the route that contaminated mail might take as well as the extent of
cross-contamination, are all factors that make it extremely difficult to establish
the health risks associated with a release of a biological agent, such as anthrax,
inside a facility that serves the public. This difficulty underscores the need for a
standardized and aggressive response as well as forward planning to protect both

the workers and the public should this happen again.

When considering the testing approach taken, and the methods used, to detect
anthrax in postal facilities in the fall of 2001, it is important to recognize that the
knowledge and experience of public health officials and others in this area were
continually evolving. Experts we consulted and studies we reviewed indicated
that the use of dry swabs alone were the least effective method of detecting
anthrax. In addition, CDC recommended that dry swabs should not be used for
anthrax detection. Initial sampling of the Wallingford facility, using USPS
nationwide sampling guidelines (which provided for the use of dry swabs), did not
find contamination. Also, use of the same guidelines to conduct nationwide
testing may not have identified anthrax contamination that could have existed in

some of those facilities that tested negative using dry swabs alone.
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In February 2002, CDC advised USPS, that to ensure worker safety, there was no
need to retest postal facilities for a variety of reasons. Accordingly, USPS
followed CDC’s advice and did not retest any of those facilities. However, in our
discussion with CDC officials, they agreed that there are many uncertainties
associated with anthrax risk assessment. For example, we do not know the lethal
dose for an individual, how to extrapolate contamination in a facility to a health
risk for an individual, and whether postal facilities still contain spores, and the
reliability of the methods used to rule out anthrax contamination. CDC also
agreed that there could still be spores in some facilities. Consequently, there
remains a risk, albeit probably low, of further infection. While CDC judges the
risk to be low, we believe that it is important that this judgment of the risk be
communicated to workers and the general public so that they are in a position to

make informed decisions about their hea.lth and safety.

Public health response is most effective and efficient when it is proactive, when it
focuses on prevention, rather than on consequent management. Thus, the
Wallingford incident illustrates the challenges facing the federal government, the
state health departments, the network of diagnostic laboratories and those
companies that serve the general public, including USPS. The challenge can be
summed up in one question, "Is it safe?" This is what everyone asked during the
fall of 2001, and this is what everyone is trying to answer to this day.
Unfortunately, the best answer anyone can give is, "It is probably safe.” Once a
building has been contaminated, one can never say there is no risk, but there can
be alow risk. What all those who are trying to protect the public health must
realize is that they are defining the risk level for others: in this case, the postal

workers as well as the general public.

RECOMMENDATIONS
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The impact of additional anthrax cases could result in illness or loss of life as well
as loss of confidence in the nation’s postal system. Further, even though the
health risk is probably low, it is uncertain; we therefore recommend that the
Postmaster General, in consultation with CDC, EPA, OSHA, as well as any other
relevant agencies and postal unions, for those facilities that were deemed to free
of anthrax spores based solely on a single negative sampling result, (1) reassess
the risk level for postal workers at those facilities and the general public served
by those facilities, (2) reconsider the advisability of retesting those facilities and
employing the most effective sampling methods and procedures, and (3)
communicate to the postal workers and the general public the results of the
reassessment of health risk, the advisability of retesting, the rationale for these
decisions, and other relevant information that may be helpful regarding the health
of the postal workers and the general public.

Mr. Chairman, this concludes our statement. We will be happy to answer any

questions you or members of the Subcommittee may have.
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key contributors to this testimony were Don Allison, Hazel Bailey, Latesha Love,
Laurel Rabin, Cady Summers, and Kathleen Turner. Drs. Jack Melling and Sushil
Sharma provided technical expertise.
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Appendix I

RECOMMENDATIONS CONTAINED IN OUR APRIL 2003 REPORT ON THE
WALLINGFORD FACILITY

To help prevent the recurrence of the communication problems that occurred at
the Wallingford facility, we recommended that the Postmaster General; the
Administrator of the General Services Administration; and the Administrator of
the Environmental Protection Agency, as Chairperson of the National Response

Team, work together to, where applicable, revise guidelines to

® require prompt communication of test results, including quantified results
when available, to workers and others;

* specify the terminology that should be used to communicate quantitative
test results to workers and others (e.g., the number of colony-forming units
per gram or square inch of material sampled) and any limitations
associated with the test results;

e define what is meant by the validation of test results and explain the steps
that must be taken to validate sampling or testing methods that are
undertaken by the agency itself or by another organization;

o specify the actions that should be taken if test results cannot be validated,
including a strategy for communicating unvalidated results;

e specify the agencies that should be involved in deciding what to
communicate to workers and others, as appropriate;

e require documentation of the basis for decisions made, including the (1)
advice the organization receives from public health officials and others
about the communication of health-related information to workers and
others, as appropriate, and (2) specific content of what agencies and other
organizations communicate to workers and others; aﬁd

o reflect the Occupational Safety and Health Administration’s regulations for
disclosing test results requested by workers or their designated
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representatives.

In light of new concerns about the possibility and impact of future terrorist
actions using unforeseen hazardous substances, we also recommend that the
Assistant Secretary for Occupational Safety and Health consider whether the
Occupational and Health Administration regulations should require—in
emergency situations——full and immediate disclosure of test results to workers,
regardless of whether the information is requested by a worker or his or her

designated representative.

(460533)
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Mr. SHAYS. Thank you Dr. Rhodes.

Dr. Hamilton, you’re going to want to lower the mic, and it is the
silver one that you speak into.

Dr. HAMILTON. Thank you good afternoon. Thank you, Mr. Chair-
man, for the opportunity and members of the subcommittee.

My name is Robert Hamilton, and I am professor of medicine and
pathology at John Hopkins University School of Medicine. I am
also the director of the Dermatology, Allergy and Clinical Immunol-
ogy [DACI], Reference Laboratory which is at John Hopkins Uni-
versity.

I'm speaking to you today as an academic scientist, an individual
who was not directly involved in the anthrax events. However, my
group became pulled into this issue when, in fact, this simple vacu-
um collecting device was, in fact, used in the Brentwood and the
Wallingford facilities to collect surface dust and, we developed this
and applied this collector about 10 years ago to the sampling of in-
door environments for homes of children with asthma and allergies
for assessing indoor allergens. So the question about the applicabil-
ity of this to indoor anthrax assessment was of great interest to us.

I'd like to start by introducing the concept of the environmental
surface testing a system in which a sample is collected from a sur-
face, and then it’s transported into the laboratory where it is ex-
tracted from the specimen, it’s analyzed by one of a variety of
ways, and then its results are reported.

Now, in each one of these four components, I think we can do
better at improving the methodologies that we used, and I'll try to
give you some illustrations as I go through this presentation.

Let us focus on the first issue of how sensitive were the methods
that were available. It’s our opinion and I've presented my concep-
tions, and—I collaborated with Barry Skolnick, who has actually
developed a “show and tell” of these methodologies if, in fact, you
wish to see them later.

It’s our intention that, in fact, we really cannot answer, in fact,
how sensitive these methods are because we have really never had
positive controls, samples that tell us that, in fact, the methodology
is either valid and have helped us in assessing the reproduceability
of these methods. So I don’t think at this point, based on the data
that are in the literature, that we can actually answer the question
of how sensitive these methods really are.

We do have some experience from NASA using some of their sur-
face wipe testing procedures of spacecraft that give us a feeling for
what technology pushed to its limit can do, but as to the methods
that are actually used, I'm not sure we can actually answer that
question.

As to the second component of your questions, which were how
appropriate were the protocols and what can we learn from Wal-
lingford, I have three areas, that brings me into three areas of rec-
ommendations that I'd like to leave with the committee and those
can be summarized in essentially four words.

The first is leadership. The second is support, and the third is
peer review.

Now, in terms of leadership, we need a single Federal agency to
take responsibility for overseeing the characterization, the improve-
ment and the validation of the diagnostic, the surface collection
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testing methods that we have available; and I'm focusing on sur-
face because I think, in the government, they have focused very
well on optimizing air borne sampling, but it wasn’t the air borne
samples in these facilities that gave us the real information. It was
the surface specimens that allowed us to make these decisions. As
an illustration, we probably wouldn’t have used dry swabs in the
postal facility based on the protocol used by the U.S. Postal Service
if, in fact, we really had a leadership organization that was saying,
well, the CDC recommends wet swabs; why, and well, let us get to-
gether and develop a consensus, and they would have found out
that wet swabs were improved, and they probably would not have
used dry swabs. So that was an issue of leadership in my opinion.

A second issue could be focused on what units were used to re-
port the results. Results were reported in “colony forming units per
gram.” Now, in allergy testing, that makes all the sense because
that’s the way that we report results, but in terms of assessing low-
ering a burden within the environment, on a particular instrument
or piece of equipment, “colony forming units” per area or total bur-
den is more relevant. So the way that the results were reported
would have probably been different if we had a leadership—an
agency that oversaw the consensus building of a protocol.

The second point, I'd like to focus on is support. In preparing a
couple of research grants and submitting them to a variety of agen-
cies, we have been unable to identify no obvious extramural sup-
port mechanism for individuals who are outside government, such
as academics and industrial scientists, who have ideas that can
help improve the methodologies to actually find funding for our
ideas.

And so I'd like to suggest that we need improved focus on sup-
port, both financial and resources, to focus on the issue of develop-
ing a consensus guideline that ultimately allows us to have vali-
dated methods.

The third area is peer review. Coming from an academic environ-
ment, I feel that an open discussion of issue is extremely important
to getting good ideas out. I realize there’s a national security issue
here with some proprietary concepts that can’t be discussed in pub-
lic, but by opening up peer review, we probably would have learned
more about the existing methodologies that NASA’s already created
but have shown us the way to, possibly, improving the wipe-rinse
aid that, in fact, the CDC ultimately used to identify spores in the
Wallingford facility.

So again, to emphasize, I believe we need a single agency that
will help us in developing and bringing all of the governmental sci-
entists, and we have great technical capability in our government
together, and along with support from the academic community, of
which we'’re one of many, individuals who have ideas of how to im-
prove methods and industrial concerns that, in fact, have tech-
nologies that could be applied, I feel that and with the support, the
financial and the resource support, and with open peer review,
where we can discuss and develop these ideas and develop a con-
sensus, that we can actually develop methods with very little addi-
tional effort which, in fact, will allow us to adequately deal with
any potential threat in the future with regard to anthrax.
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With that, I'd like to close my remarks, and thank you for the
opportunity, and I'm open to questions if you wish.

Thank you.

[The prepared statement of Dr. Hamilton follows:]
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Introduction

Good Afternoon, Mr. Chairman and members of the Committee. My name is Robert
Hamilton and I am a Professor of Medicine and Pathology at the Johns Hopkins
University School of Medicine in Baltimore. 1also the director of the Johns Hopkins
Dermatology, Allergy and Clinical Inmunology (DACT) Reference Laboratory. Thank
you for the invitation to speak to you regarding the environmental testing methods for
anthrax detection, and the lessons that we can learn from Wallingford.

1 am speaking to you today as an academic scientist who was not directly involved in the
anthrax-associated events, However, my group at Johns Hopkins was drawn into the
anthrax testing issue when this vacuum collector was used in the “rule cut” detection of
anthrax contamination at the Brentwood and Wallingford postal facilities. More than a
decade ago, we participated in the development and application of this vacuum-collection
device (sometimes called a “filter sock™). Qur application of this device over a decade
has been for surface dust collection in homes and schools. Wec process and analyze the
collected dust for dust mite, cat, dog, cockroach, mouse, rat and mold spore aeroallergens
in homes and schools of asthmatic children.

In consultation with my colleague Barry Skolnick, we have identified a number of
technical issues that relate to the performance and extent of validation of environmental
testing methods that were used to assess the postal facilities and congressional offices for
anthrax. In my testimony, I will refer to a number of “environmental surface-testing
systems”. By this term, I mean overall procedures which share four integrated
components. First, a surface is sumpled at a site using a swab, wipe, or vacuum-based
collection method (Table 1). Then these are transferred to a laboratory where the dust or
particulate specimen is extracted from the collector, analyzed for bacterial spores, and the
data are reported. 1 will refer to specific issues related to a number of these components
of the environmental surface-testing system. v

My comments today will refer only to environmental testing systems that use culture-
based analytical methods for viable anthrax detection. Iwill not refer to any of the newer
PCR-based technologies or “rapid assay” biosensors that are in development for on-site
use. However, please remember that the performance of even these newly-emerging
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analytical techniques rely upon the efficiency of same surface-sampling procedures at
their “front end” to get the bacterial spores cut the environment and into a form for
analytical testing (1).

Recommendations:

T would like to begin with three recommendations to your comumittee. They can be
summarized with the words: leadership, support and peer-review.

First is leadership. We would ask that a single Federal agency assume the leadership
role in guiding the evaluation, performance improvement and validation of standardized
surface-testing systems for anthrax detection in indoor environments. Qur primary
concern has been the lack of a unifying national doctrine that establishes the level of
performance (sensitivity, reproducibility, accuracy, practicability) needed in surface-
testing systems. This has led to the Federal agencies using environmental testing
procedures and laboratory protocols that differ in their technical details. This has a direct
impact on their interoperability. We need a single leading Federal agency to implement a
unified, optimized and verifiable approach to environmental testing for the detection
indoors of dispersed agents of bioterrorism.

Second is support. We feel that the surface-detection methods need optimization and
validation. To improve these methods, adequate Federal funding and resources need to
be allocated in response to “top down” requirements. We have prepared a research
proposal to study these issues ourselves and have been amazed that there is no Federal
program we can identify with a clear mission to support environmental surface-testing
systems development. Extramural funding of research by academic and industrial
laboratories is needed.

Third is peer-review. We need open, scientific peer review to allow the relevant expertise
of academic and industrial specialists to assist capable government scientists in (a)
evaluating existing methods (b) developing optimized consensus procedures and {c)
validating these integrated testing systems. In the academic community, we are used to
this open interchange of peer review. We feel it provides the best approach to
minimizing turf battles among different groups while extracting the best ideas from each
participant. While the interchange of ideas should be open, we also understand that some
national security issues will have to be managed in this peer-review process.

The experiences of testing for anthrax at Wallingford, Brentwood and Capitol Hill have
taught us that we need leadership, funding and resource allocation, and peer review to
insure we have optimized, consensus-based environmental surface testing systems for
future use.

The Importance of Surface-Testing Systems

More work is needed on surface detection metheds, as distinguished from air-sampling
methods. A recent methods-comparison study at the confaminated Brentwood Road
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postal facility by Sanderson et al. (2) has clearly taught us that bacterial spores settle into
reservoir dust and do not remain airborne. In fact, all air samples collected in this study
were negative. It was the surface-sampling methods and not air sampling (3) that
provided the useful environmental data for making decisions about both the presence and
amount of contamination in the building. While the support of air sampling method
development has been extensive, I have been unable to identify a defined Federal mission
and funding support for surface sampling method development. This has resulted in a
lack of preparedness because we do not have validated, sensitive, specific, quantitative
and reproducible environmental surface detection methods for bacteria, viruses and
toxins ready for use.

Improvements to Existing CDC and US Postal Service Environmental Testing
Procedures:

The Centers for Disease Control and Prevention (CDC) and the U.S. Postal Service
(USPS) have both issued interim guidelines with procedures for environmental sampling
and analysis to detect anthrax in buildings (4-6). I would like to thank the authors of
these documents for a tremendous effort in their preparation during a time of national
crisis. We now have the opportunity to enhance these procedures by making a number of
small but significant technical improvements. Moreover, the procedures need to be
validated for field collection and laboratory analysis. We really do not know the
sensitivity (minimum detectable dose), reproducibility (variation), and quantitative
detection capabilities of the available environmental testing systems. These need to be
documented with positive “challenge” testing using suitable “surrogates™ and actual
bioagents of concern.

Based on our review of relevant scientific literature, we believe that a number of details
in the published CDC and USPS surface-testing procedures need re-examination. They
involve both procedural differences between these two agencies’” methods, and some
features that they share in common. A more extensive list of these issues is provided as
Appendix I to our written testimony. I would like to illustrate a few of the technical
differences in the swab-based assay procedures that can lead to variable performance.
The CDC and USPS swab-rinse assay procedures varied as to:

(a) whether dry or wet swabs are used. As far back as the introduction of the swab-
rinse assay in 1917 (7), we counld identify no justification for the use of dry swabs
in swab-rinse environmental testing. Moreover, the inter-agency Brentwood
study (2) lead us to consider the dry swab data unreliable.

(b) whether or not any detergent was added to the sample rinse to aid spore
extraction. The USPS did not incorporate its use in their swab-rinse procedure.

{¢) the volume of rinse used to extract the swab: (CDC: 3 mlvs. USPS, 1.5 ml).

(d) the fraction of the total extract volume inoculated onto culture plates: (CDC: 1/10
vs. USPS: 1/15). We believe that both methods cultured too little of total extract
volume for use as a “rule out” assay that should be maximally sensitive to support
a “zero” tolerance policy (8).
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(e) how many culture plates were inoculated per sample (CDC: 3 vs. USPS: 1). The
culturing of a single plate provides no measure of variation, and I do not consider
this good laboratory practice,

1 believe that these and other technical issues that both procedures share may have made
all the difference between successful anthrax detection and failure. One shared
characteristic among the CDC and USPS swab rinse methods that should be reviewed is
the surface area that is covered per swab. A 100 cm” area is probably too big for a smali
swab. Sampling this area could lead to both incomplete area coverage and overloading of
the swab with surface debris.

The cumulative effect of these variables on sampling may have led to the early negative
results from surface testing at the Wallingford postal facility on November 11, 14 and 25,
2001 and subsequent positive results for anthrax on November 28. From published data
at Brentwood, I can conclude that there may have been some “false negative™ test results
reported at Brentwood due to these technical issues associated with the sampling process.

Another variable that deserves more careful review is the practice of reporting vacuum
sample test results in terms of “colony forming units per gram” (CFU/g) of collected
dust. The utility of this unit is not intuitively obvious to me. Because the amount of
surface dust often varies across a confined surface area, actual differences in the levels of
anthrax spores per unit area or device may be masked. This is schematically shown in
(Figure 1). A more useful method of reporting is surface “loading” which is reported as
the quantity of spores per unit area (¢.g. CFU/cm?). From this, the total bacterial burden
on a machine or instrument can be calculated. To do this, however, the area sampled
needs to be accurately recorded as the CDC procedure specifies (6).

In terms of positive test outcomes, it appears that the wet-wipe and vacuum filter sock
collection procedures appeared to work better at Brentwood and Wallingford than the dry -
or wet swabs, Even so, we feel there are a number of variables these procedures that
need further review and possible optimization. For instance, scientists associated with
the National Aeronautics and Space Administration (NASA) reported an alternative
version of wipe-rinse assay procedure. They used a bonded-polyester 9 x 9-in. wipe cloth
that was folded and wiped on surfaces in a defined manner (10,11). The CDC’s
recommended wipe-rinse assay differs from this NASA method because it uses a3 inx 3
in. or smaller synthetic gauze pads. It also lumps wipes with different characteristics
(gauze, sponges and Handi-wipes") together which has the effect of increasing inter-
specimen variation. Validation of the CDC methods in relation to NASA’s prior art
might be prudent. There are also a number of improvements to the High Efficiency
Particulate Air (HEPA) vacuum procedure reported by the CDC that are suggested by the
literature. Because of our interest in the vacuum filter sock, we have planned research
studies to optimize the HEPA vacuum-rinse surface testing system.
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Conclusion:

n conclusion, we have the intellectual capability in the United States and an excellent
existing framework of available surface-detection procedures as published by the CDC
and USPS. What we need now is for a single agency to lead our scientific body, with
sufficient financial and personnel support and peer-review discussion to modify the
existing environmental surface testing systems so they are maximally sensitive,
reproducible and quantitative.

Mr. Chairman, this concludes my formal remarks. look forward to working with you on
these important issues, and would be happy to take any questions from the
Subcommittee.
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Appendix I.

Our primary technical concerns about the details of CDC and USPS issued procedures for
testing environmental surfaces in anthrax-incident response, are as follows:

1. Specification of “non-cotton” rather than cotton swabs (see #9) (CDC and USPS)
2. No detergent included in sampling-media (swab, wipe) wetting agent (CDC)

3. Dry swabs (no wetting agent) used for sampling surfaces (USPS)
4. Surface coverage area per sample is too large, or is ill-defined (CDC and USPS)

5. lll-defined details of manual surface-contact and vacunming techniques (CDC and
USPS)

6. Swab and wipe specimens transported dry to the assay laboratory (CDC and USPS)
7. No detergent included in rinse liquid formulation (USPS)

8. Mechanical extraction by “vortexing” inadequate to “disintegrate” swab fibers and
disperse spores (CDC and USPS)

9. Sonication techniques not employed for mechanical extraction (CDC and USPS)

10. Concentrating extracts by centrifugation and resuspension raises particulates-binding
issues (CDC and USPS)

11. Excessive sample “splitting”: using only a small fraction of the total extract volume
to inoculate culture plates for each sample (USPS: 1/15, CDC: V10)

12. Non-replicate (single) rather than triplicate plating (USPS)

13. No provision of any “positive controls” to calibrate testing procedures, support
proficiency training, enable quality assurance and thereby reduce risks of “false negative”
outcomes of testing (CDC and USPS). Cf. “negative controls” which are provided for in
the form of numerous sample “blanks” to monitor cross-contamination (CDC and USPS).

14. No well-preserved retention of extracted media (“spent” swabs, wipes or filters) for
optional enrichment culture by broth immersion, for a “fail-safe” assurance of reliability
in “rule out” testing (CDC and USPS)
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Figure 1

Schematic: Variabilities in HEPA Vacuum-Rinse Assays for Anthrax,
When Expressed in Units of Sample Spore Concentration (CFU/g)
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Figure 1: Schematic illustrating the possible ambiguity associated with the units (CFU/g
versus CFU/m?) used to report sample spore concentration derived from HEPA vacuum-
rinse assay data. The top panel indicates a theoretical conveyor belt room in a mail
distribution center in which the raised area indicates the sorter equipment location. Ifa
letter with anthrax passes through the room, a hot spot of spores (double line) is created
as illustrated in the middle graph (double line). The spore concentration values reported
in the lower panel as CFU/g are computed as the ratios of total spores detected to the total
weight of dust mass collected (vertical bars). The CFU/g levels can vary greatly because
of large differences in sampling surface coverage areas (horizontal gray bars) and do not
reflect actual spore loading (CFU/cm?). This results from collections adapted to varying
levels of surface dusts (green curve) in order to maintain consistency in total dust mass
collected rather than being proportionate to any actual differences in Bacillus anthracis
spore surface-loading levels (population density) at floor locations tested {(double-line red
curve). Graphic prepared by: Johns Hopkins DACI Reference Laboratory, Johns Hopkins
University School of Medicine, Baltimore Md. 21224,
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TABLE 1

Some Environmental Surface-Sampling Methods

Specimen Type | Agency Material Wetting | Area Sampled | Collection Pattemn |Ref.
agent
Dry Swab USPS . Dacron or Rayon 100 cor’ Horizontal S
{non-cotton) None | {“about the size of |strokes, rorate, then] 5
sterile swab half ashest of | vertical S strokes
paper™} (illustrated)
Wet Swab CDC | Non-cotton (e.g., | Sterile <100 cm” “Enough vertical S
Rayon) sterile water, | (“Avoid letting thestrokes to cover area 6
swab saline or swab dry completely”
PBS* completely”)
Wet Swab Rotational swabbing
(for “surface | NASA | Autoclavedthen | Sterile Nomorethan |motions in three 90-
“bioburden” of dried sterile water {10 26 em? degree changes of | 11
spacectall cotton mi) (Zinx 2in} direction, then
hardware) inumerse in water
3inx3inor Approximately
smaller synthetic Sterile | 1 f(0.0929 mz) Vertical S strokes,
Wet Wipe [ib]8 {non-cotton} water, | (“Avoid letting the fold, then horizontall 6
gauze pad (gauze, | salineor| gauze pad dry S strokes
Handi-Wipe®, PBS* completely.”)
sterile sponge) | (moisten)
Wet Wipe Autoclaved then Unspecified;
(for “surface dried 100% Sterile routinely up to | Rotational rubbing
“bioburden” of | NASA polyester bonded | distilled 0.74 m* (8 #%), imotions in three 50- 10,
spacecraft clean room wipes, | ‘water according to degree changes of | 11
hardware) 26 cmx 26 cm (15 ml) Kirschner and | direction w/folding
(~10inx 10 in) Puleo (1979)
HEPA Vacuom HD polyethylene
Dust Collection filter (1 pm nom. ne pass at 127/sec;
Filter DC | porosity) in high None | No area specified | 1.2 tablespoons | 6
{"Nozzie volume air debris/dust
Sock™ {28 cfin) intake needed/desired
device
Gelatin filter Slow back-and-forth)
Microvacuum (3 pm nom. None | 100 cw’ (defined |motion, first in one
(persongl air | EPA  porosity) in low by template) direction, than 90 | 3
sampler) volume air degrees
(4 cfin) intake perpendicular
! device
* PBS = phosphate buffered saline
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Mr. SHAYS. Thank you Dr. Hamilton. Colonel.

Colonel HENCHAL. Mr. Chairman and distinguished committee
members, I'm honored to appear before your committee to answer
your questions regarding technologies and protocols for detecting
anthrax and other biological agents. I'm Colonel Erik Henchal, the
Commander of the U.S. Army Medical Research Institute of Infec-
tious Diseases [USAMRIID].

USAMRIID has had a 34-year history of basic and applied re-
search in the area of diagnosis, treatment and prevention of haz-
ardous infectious diseases. Our efforts, especially over the past 8
years, have been instrumental in the development of reagents and
the evaluation of medical diagnostic systems and procedures that
are playing an active role in our Nation’s defense and national se-
curity.

During the 2001 anthrax attacks, I led a team that processed
over 30,000 environmental samples and performed approximately
260,000 assays supporting the Senate, the Capitol Police, the FBI,
the CDC and other executive branch agencies. Dr. George Ludwig,
who is USAMRIID’s Chief, Diagnostics Systems Division and co-
ordinates basic and applied research of medical diagnostics tech-
nologies, joins me today.

The tragic events following the terrorist use of the U.S. Postal
Service during the fall of 2001 to deliver anthrax spores dem-
onstrates that there’s still much to be learned about the effects of
this agent under conditions different from those encountered dur-
ing natural outbreaks. In particular, the health effects of aero-
solized anthrax spores on various populations are very poorly un-
derstood.

The death of a possibly immunocompromised 94-year-old woman
in Oxford, CT, from inhalation anthrax after no known exposure
suggests that some populations may be much more susceptible
than others. The fact that relatively few cases of anthrax were ob-
served among the large number of individuals potentially exposed
to high concentrations of anthrax spores further complicates inter-
pretation of the epidemiological data. Estimates for infectious or le-
thal doses of anthrax spores are based upon studies with laboratory
animals, not humans and the values must be interpreted very care-
fully. The most common figures quoted for lethal aerosol doses of
anthrax are between 8,000 and 50,000 spores. This range reflects
the dose estimated to be capable of killing one-half of the animals
exposed.

There are substantial scientific uncertainty regarding the dose-
response relationship, and there’s no scientific consensus that has
been reached on the lethal infectious dose in humans. As a result,
we’re concerned t